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* NOTICES * 

JPO and XNPIT are not responsible for any 
daxnagres caused by tbe use o£ tbis translal^ion. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The optical element arranged on the optical path from the light source to a predetermined location. 
Photosensor, 

The measuring instrument which measures the optical property of said optical element, or its change 

based on the ouQ)ut of said photosensor. 

Preparation, 

Said photosensor is optical equipment characterized by being arranged besides said optical path. 
[Claim 2] 

Said photosensor is optical equipment according to claim 1 characterized by detecting the light scattered 
about by said optical element. 
[Claim 3] 

It is arranged besides said optical path and has further the 2nd photosensor which detects the light which 
carries out direct incidence from said light source, 

Said measuring instrument is optical equipment according to claim 2 characterized by measuring the 
optical property of said optical element, or its change based on the output of said 2nd photosensor 
besides the output of said photosensor. 
[Claim 4] 

Said photosensor is optical equipment according to claim 1 or 2 characterized by detecting the light 
which outgoing radiation was carried out from the 2nd light source arranged besides said optical path, 
and was reflected by said optical element. 
[Claim 5] 

Said photosensor is optical equipment according to claim 1 or 2 characterized by detecting the light 
which outgoing radiation was carried out from the 2nd light source arranged besides said optical path, 
and was scattered about by said optical element. 
[Claim 6] 

It has ftirther the 2nd photosensor which has been arranged besides said optical path and which detects 
light. 

Said photosensor detects the light which outgoing radiation was carried out from the 2nd light source 
arranged besides said optical path, and was reflected by said optical element, 

Said 2nd photosensor detects the light which outgoing radiation was carried out from said 2nd light 
source, and was scattered about by said optical element, 

Said measuring instrument is optical equipment according to claim 1 or 2 characterized by measuring 
the optical property of said optical element, or its change based on the output of said 2nd photosensor 
besides the output of said photosensor. 
[Claim 7] 

It has fiirther the memory which stores the information which shows a correlation with the result of 
having detected or measured the light which outgoing radiation was carried out to the optical property of 
an optical element, or its change from said 2nd light source, and was reflected by the optical element 
concemed. 

Said measuring instrument is optical equipment according to claim 6 characterized by measuring the 
optical property of said optical element, or its change based on the output and said correlation of said 
photosensor. 
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[Claim 8] 

It has further the memory which stores the information which shows a correlation with the result of 
having detected or measured the light which outgoing radiation was carried out to the optical property of 
an optical element, or its change from said 2nd light source, and was scattered about by the optical 
element concemed. 

Said measuring instrument is optical equipment according to claim 6 or 7 characterized by measuring 
the optical property of said optical element, or its change based on the output and said correlation of said 
optical 2 sensor. 
[Claim 9] 

The alimentation sensor which detects the alimentation of the matter which generated from said light 
source and was deposited on the predetermined location, 

It has further the memory which stores the information which shows the correlation of the optical 
property of an optical element or its change, and the alimentation of the matter deposited on the optical 

element concerned. 

Said measuring instrument is optical equipment according to claim 1 characterized by deriving the 
optical property of said optical element, or its change based on the output and said correlation of said 
alimentation sensor. 
[Claim 10] 

It has further the 2nd photosensor which has been arranged besides said optical path and which detects 
light, 

Said photosensor detects the light which outgoing radiation was earned out from the 2nd light source 
arranged besides said optical path, and was scattered about by said optical element, 
Said 2nd sensor detects the light which outgoing radiation was carried out from said 2nd light source, 
and penetrated said optical element. 

Said measuring instrument is optical equipment according to claim 1 or 2 characterized by measuring 
the optical property of said optical elanent, or its change based on the output of said 2nd photosensor 
besides the output of said photosensor. 
[Claim 11] 

Said optical element is optical equipment given in any 1 term of claim 1 characterized by including the 
optical element of a reflective mold thru/or claim 10. 
[Claim 12] 

Said optical element is optical equipment given in any 1 term of claim 1 characterized by including the 
optical element of a transparency mold thru/or claim 1 1 . 

[Claim 13] 

Said light source is optical equipment given in any 1 term of claim 1 characterized by being the EUV 
light source thru/or claim 12. 
[Claim 14] 

Optical equipment given in any 1 term of claim 1 characterized by being arranged on said optical path, 
having further the projection optics for projecting a pattem on a substrate, and being constituted as an 
aligner thru/or claim 13. 
[Claim 15] 

The measuring method characterized by measuring the optical property of the optical element m*anged 
on the optical path which reaches a predetermined location, or its change based on the output of the 
photosensor arranged besides said optical path from the light source. 
[Claim 16] 

It is the manufacture approach of a semiconductor device. 

The spreading process which applies sensitization material to a substrate. 

The exposure process which imprints a pattem at said spreading process to said substrate with which 
said sensitization material was applied using optical equipment according to claim 14, 
The development process which develops said sensitization material of said substrate with which said 
pattem was imprinted at said exposure process. 

The manufacture approach of the semiconductor device characterized by ****(ing). 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible £or any 
daxnasres caused by the use o£ this translation. 

I .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to optical equipment and a measuring method, and the manufacture approach of a 

semiconductor device. 

[0002] 

[Description of the Prior Art] 

An example of the aligner which exposes a pattem on substrates, such as a wafer, is shown in drawing 

II . In drawing 1 1 , the exposure light 102 injected from the laser oscillation machine 101 as the light 
source for exposure lets the reflective mirrors 103 and 108, relay lenses 106 and 107, a reticle 109, and 
projection optics 110 pass, and is led to the wafer 111 placed on the wafer stage 112. 

[0003] 

When change of the reflection factor of the conventional, for example, reflection, mirror 1 03 was 
measured, exposure was once interrupted and it was measuring by inserting the monitor 104 on the 
strength attached in the insertion-and-detachment device 105 into an optical path. 
[0004] 

Therefore, since the optical path of exposure light was interrupted for example, while measuring the 
reflection factor of the optical element of reflective mirror 103 grade, there was a trouble that exposure 
of the pattem to a wafer 111 etc. could not be performed. 
[Problem(s) to be Solved] 

This invention is made in view of the above-mentioned trouble, and aims at measuring the optical 
property of the optical element arranged on an optical path, or its change with an in stew. 
[0005] 

[Means for Solving the Problem] 

The 1st side face of this invention starts optical equipment, it has the optical element arranged on the 
optical path from the light source to a predetermined location, a photosensor, and the measuring 
instrument which measures the optical property of said optical element, or its change based on the output 
of said photosensor, and said photosensor is characterized by being arranged besides said optical path. 
[0006] 

As for said photosensor, according to the gestalt of suitable operation of this invention, it is desirable to 

detect the light scattered about by said optical element. 

[0007] 

According to the gestalt of suitable operation of this invention, it is arranged besides said optical path, 
and has further the 2nd photosensor which detects the light which carries out direct incidence from said 
light source, and, as for said measuring instrument, it is desirable to measure the optical property of said 
optical element or its change based on the output of said 2nd photosensor besides the output of said 
photosensor. 
[0008] 

As for said photosensor, according to the gestalt of suitable operation of this invention, it is desirable to 
detect the light which outgoing radiation was carried out from the 2nd light source arranged besides said 
optical path, and was reflected by said optical element. 
[0009] 

As for said photosensor, according to the gestalt of suitable operation of this invention, it is desirable to 
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detect the light which outgoing radiation was carried out from the 2nd light source arranged besides said 

optical path, and was scattered about by said optical element. 

[0010] 

According to the gestalt of suitable operation of this invention, it has further the 2nd photosensor which 
has been arranged besides said optical path and which detects light. Said photosensor The light which 
outgoing radiation was carried out from the 2nd light source arranged besides said optical path, and was 
reflected by said optical element is detected. Said 2nd photosensor The light which outgoing radiation 
was carried out from said 2nd light source, and was scattered about by said optical element is detected, 
and, as for said measuring instrument, it is desirable to measure the optical property of said optical 
element or its change based on the output of said 2nd photosensor besides the output of said 
photosensor. 
[0011] 

According to the gestalt of suitable operation of this invention, it has further the memory which stores 
the information which shows a correlation with the result of having detected or measured the light which 
outgoing radiation was carried out to the optical property of an optical element, or its change from said 
2nd light source, and was reflected by the optical element concemed, and, as for said measuring 
instrument, it is desirable to measure the optical property of the optical element concemed or its change 
based on the output and said correlation of said photosensor. 
[0012] 

According to the gestalt of suitable operation of this invention, it has ftirther the memory which stores 
the information which shows a correlation with the result of having detected or measured the light which 
outgoing radiation was carried out to the optical property of an optical element, or its change from said 
2nd light source, and was scattered about by the opticd element concemed, and, as for said measuring 
instrument, it is desirable to measure the optical property of the optical element concemed or its change 
based on the output and said correlation of said optical 2 sensor. 
[0013] 

It has further the memory which stores the information which shows the correlation of the alimentation 
sensor which detects the alimentation of the matter which according to the gestalt of suitable operation 
of this invention generated from said light source and was deposited on the predetermined location, and 
the optical property of an optical element or its change and the alimentation of the matter deposited on 
the optical element concemed, and, as for said measuring instrument, it is desirable to derive the optical 
property of said optical element or its change based on the output and said correlation of said 
alimentation sensor. 
[0014] 

According to the gestalt of suitable operation of this invention, it has fiirther the 2nd photosensor which 
has been arranged besides said optical path and which detects light. Said photosensor The light which 
outgoing radiation was carried out from the 2nd light source arranged besides said optical path, and was 
scattered about by said optical element is detected. Said 2nd sensor The light which outgoing radiation 
was carried out from said 2nd light source, and penetrated said optical element is detected, and, as for 
said measuring instrument, it is desirable to measure the optical property of said optical element or its 
change based on the output of said 2nd photosensor besides the output of said photosensor. 
[0015] 

As for said optical element, according to the gestalt of suitable operation of this invention, it is desirable 

that the optical element of a reflective mold is included. 

[0016] 

As for said optical element, according to the gestalt of suitable operation of this invention, it is desirable 

that the optical element of a transparency mold is included. 

[0017] 

As for said light source, according to the gestalt of suitable operation of this invention, it is desirable that 

it is the EUV light source. 

[0018] 

According to the gestalt of suitable operation of this invention, it is desirable for it to be arranged on said 
optical path, to have fixrther the projection optics for projecting a pattern on a substrate, and to be 
constituted as an aligner. 
[0019] 

The 2nd side face of this invention starts a measuring method, and is characterized by measuring the 
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optical property of the optical element arranged on the optical path from the light source to a 
predetermined location, or its change based on the output of the photosensor arranged besides said 
optical path, 
[0020] 

The 3rd side face of this invention starts the manufacture approach of a semiconductor device, and is 
characterized by to have the spreading process which applies sensitization material to a substrate, the 
exposure process which imprints a pattem at said spreading process to said substrate with which said 
sensitization material was applied using optical equipment according to claim 14, and the development 
process which develops said sensitization material of said substrate with which said pattem was 
imprinted at said exposure process. 
[0021] 

[Embodiment of the Invention] 

The optical equipment conceming the gestalt of suitable operation of this invention is explained using 

the drawing of drawing 1 - drawing 10 below. 

[0022] 

Drawing 10 is the conceptual diagram of the EUV aligner which is an example of the optical equipment 
conceming the gestalt of suitable operation of this invention. Here, an EUV aligner is explained as 
contrasted with the conventional aligner. 
[0023] 

Reduced projection exposure using ultraviolet rays as the pattem imprint (lithography) approach used 
when manufacturing conventionally the semiconductor device which has detailed patterns, such as 
semiconductor memory and a logical circuit, is performed. 
[0024] 

The minimum dimension which can be imprinted by reduced projection exposure is proportional to the 
wavelength of the light used for an imprint, and in inverse proportion to the numerical aperture of 
projection optics. For this reason, in order to imprint a detailed circuit pattem, short wavelength-ization 
of the light used for an imprint is advanced and short wavelength-ization of a mercury lamp i line 
(wavelength of 365nm), a KrF excimer laser (wavelength of 248nm), an ArF excimer laser (wavelength 
of 193nm), and the ultraviolet radiation used is progressing. 
[0025] 

However, since the semiconductor device etc. is quickly made detailed, in the lithography using 
ultraviolet radiation, the correspondence to detailed-izing is difficult for it. Then, in order to imprint 
efficiently a very detailed circuit pattem which is less than 0.1 micrometers, as shown in drawing 10 , 
the contraction projection aligner using the extreme-ultraviolet-rays light (EUV light) which has the 
wavelength of short wavelength (about 10-15nm) further rather than ultraviolet rays is developed. 
[0026] 

The laser plasma light source 201 is used for the EUV light source in drawing 10 . The laser plasma light 
source 201 condenses and irradiates the pulse laser light 3 for excitation of high intensity with a 
condenser lens 4 to the target material 2 placed into the vacuum housing 200, the hot plasma 205 is 
generated, and the EUV light 5 (wavelength is about 13nm) emitted from the target material 2 is used. 
As target material 2, a metal thin film, inert gas, a drop, etc. are used, and it is supplied by the gas jet etc. 
in a vacuum housing 200. In order to make high average reinforcement of the EUV light 5 emitted from 
the target material 2, it is desirable to make high the repeat frequency of the pulse laser light 3 for 
excitation, and it is usually operated on the repeat frequency which is several kHz. Moreover, the 
condensing mirror is prepared in order to use efficiently the EUV light 5 emitted from the target material 
2. The optical element used by total reflection, such as a condensing mirror, contains the multilayers 
mirror to which the about 20-layer laminating of the pair of flie film of Mo and Si was carried out. 
[0027] 

An illumination-light study system contains two or more multilayers mirrors or oblique incidence 
mirrors (for example, drawing 10 the 1st mirror 6 of an illumination system, the 2nd mirror 208 of an 
illumination system, the 3rd mirror 209 of an illumination system), and optical integrator 214 grades. 
The optical integrator 214 is used in order to illuminate a mask with predetermined numerical aperture to 
homogeneity. 
[0028] 

It is reflected by the reticle 215 which is the original edition, it is reduced to about 1/4 by the projection 
optics containing 4-6 multilayers mirrors (for example, drawing 10 the 1st mirror 210 of a projection 
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system, the 2nd mirror 21 1 of a projection system, the 3rd mirror 212 of a projection system, the 4th 
mirror 213 of a projection system), and the EUV light 5 supplied from the illumination-light study 
system is irradiated by the wafer 216 with which the resist was applied. A reticle 215 and a wafer 216 
are in the condition by which was held on the reticle stage 217 and the wafer stage 218, respectively, 
alignment was carried out to the precision by the alignment detection optical system 219, and the focus 
was carried out to the precision by the focal detection optical system 220, and have the device which 
synchronizes with the velocity ratio proportional to a contraction scale factor, and scans a wafer 216 top. 
Thus, actuation that the contraction projection image of a reticle 215 synchronizes and scans them where 
image formation is carried out on a wafer 216 is repeated (step - and - scan). In this way, the pattern of a 
reticle 215 is imprinted all over wafer 216. 
[0029] 

Moreover, while the laser plasma light source 201 of the light source of the EUV light 5 which is a 
formula on the other hand generates the EUV light 5 by irradiating the pulse laser light 3 for excitation 
of high intensity at the target material 2 supplied from the target material feeder 1, it generates the 
scattering particle called debris 7 and 8. Consequently, debris 7 and 8 pollutes and damages an optical 
element (for example, the 1st mirror 6 of an illumination system), and causes change (for example, 
decline in a reflection factor) of an optical property. 
[0030] 

Next, the optical equipment conceming the gestalt of suitable operation of this invention is explained. 
[0031] 

Drawing 1 to drawing 9 is drawing in drawing 10 described paying attention to the target material feeder 
1, the target material 2, the pulse laser light 3 for excitation, a condenser lens 4, the EUV light 5, the first 
mirror 6 of an illumination system, and debris 7 (debris 8 especially deposited on the mirror front face). 
In addition, in drawing 1 - drawing 9 , the same sign shows the same element. 
[0032] 

(The 1 st operation gestalt) 

Drawing 1 is the schematic diagram showing the optical equipment conceming the 1 st suitable operation 

gestalt of this invention. 

[0033] 

The plasma light source 1 1 occurs by irradiating the pulse laser 3 for excitation condensed with the 
condenser lens 4 by the target material 2 breathed out from the target material feeder 1 . The optical 
element 6 arranged on an optical path (EUV light 5) reflects the EUV light 5 emitted from the plasma 
light source 1 1 in the direction of a lower stream of a river of an optical path. At this time, the scattering 
particle called debris 7 occurs and it deposits on the front face of an optical element 6 (8 of drawing 1 
shows the debris deposited on the optical element). 
[0034] 

In drawing 1 , the sensor 10 which detects the scattered light 9 when the light injected from the plasma 
light source 1 1 is scattered about by the optical element 6 is arranged. A sensor 10 is arranged in a 
different location (namely, location which does not interrupt the optical path in connection with 
exposure) from the optical path of the EUV light 5 reflected by the optical element 6. A measuring 
instrument 20 measiires the optical property of an optical element 6, or its change based on the 
measurement result of the scattered light 9 measured by the sensor 1 0. The optical property of an optical 
element 6 contains the reflection factor of the light of an optical element 6. Since the sensor 10 is not 
formed on the optical path of the EUV light 5, it does not interrupt the EUV light 5. 
Therefore, optical equipment can always measure the optical property of an optical element 6, or its 
change also in exposure actuation (an example of the actuation which cannot be performed if an optical 
path is interrupted). That is, in this optical equipment, it is an in stew, and the optical property of the 
optical element arranged on an optical path or its change can be measured. 
[0035] 

(The 2nd operation gestalt) 

Drawin g 2 is the schematic diagram showing the optical equipment conceming the 2nd suitable 
operation gestalt of this invention. 

It adds to the component of drawing 1 and the sensor 22 which detects the direct incident light 21 
directly injected from the plasma light source 1 1 is arranged. Moreover, it has the measuring instrument 
20 which measures the optical property of an optical element 6, or its change by replacing the measuring 
instrument 20 of drawing 1 and comparing the measurement result of flie direct incident light 21 and the 
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scattered light 9 from an optical element 6. A measuring instrument 20 can detect the optical property of 
an optical element 6, or its change by detecting the relative magnitude of the scattered light 9 to the 
direct incident light 21. 
[0036] 

Since the plasma light source 1 1 irradiates the EUV light 5 in the almost same magnitude as a radial to 
the perimeter, a sensor 22 can measure the EUV hght 5 of the almost same reinforcement as an optical 
element 6 irradiates. Moreover, the approach in this operation gestalt is effective especially when the 
reinforcement of the plasma light source 11 is not stabilized. 
[0037] 

For example, if reinforcement of the scattered light from the optical element 6 detected by II and the 
sensor 1 0 in the reinforcement of the direct incident light detected by the sensor 22 is set to 12 and the 
reflection factor R of an optical element 6 is defined as R=I2 / II, it cannot be concemed with the 
reinforcement of the plasma light source 11, but the reflection factor of an optical element 6 can be 
detected correctly. For example, if the reinforcement of the plasma light source 1 1 is changed 5%, when 
not measuring the reinforcement II of direct incident light, 5% of error will arise as it is, but when 
measuring the reinforcement II of direct incident light, an error does not arise. In addition, when the 
reinforcement II of direct incident light is ftiUy stable, the configuration of the 1st operation gestalt of 
drawin g 1 is enough. 
[0038] 

(The 3rd operation gestalt) 

Drawing 3 is the schematic diagram showing the optical equipment concerning the 3rd suitable 
operation gestalt of this invention. 

In drawing 3 , it changes to the sensor 10 which is the component of drawing 1 , and a sensor 34 is 
arranged. Moreover, light source 31 with the another source 1 1 of the plasma is arranged, the light 32 is 
irradiated at an optical element 6, and the specular reflection light 33 is measured by the sensor 34. A 
measuring instrument 20 can measure the optical property of an optical element 6, or its change beised on 
the measurement result of the specular reflection light 33 measured by the sensor 34. 
[0039] 

(The 4th operation gestalt) 

Drawing 4 is the schematic diagram showing the optical equipment concerning the 4th suitable operation 

gestalt of this invention. 

In drawing 4 , it changes to the sensor 34 which is the component of drawing 3 , and a sensor 36 is 
arranged. A sensor 36 measures the scattered light 35 scattered about when the light 32 irradiated from 
another light source 31 was irradiated by the optical element 6. A measuring instrument 20 measures the 
optical property of an optical element 6, or its change based on the detection result of the scattered light 
35 detected by the sensor 36. For example, if the debris 8 deposited on the front face of an optical 
element 6 increases, the scattered light 35 scattered about on the front face of an optical element 6 will 
increase, and the optical property of an optical element 6 will change. By this, a measuring instrument 
20 can measure tiie optical property of an optical element 6, or its change based on the detection result of 
the scattered light 35. 
[0040] 

(The 5th operation gestalt) 

Drawing 5 is the schematic diagram showing the optical equipment concerning the 5th suitable operation 
gestalt of this invention. 

The optical equipment of drawing 5 is equipped with the sensor 34 which is the component of drawing 
3 , and the sensor 36 which is the component of drawing 4 . The optical equipment in this operation 
gestalt is further equipped with the measuring instrument 20 which measures the optical property of an 
optical element 6, or its change by comparing the detection result of both sensor 34 and sensor 36. A 
measuring instrument 20 can measure the optical property of an optical element 6, or its change based on 
the scattered light 35 scattered about by the specular reflection li^t 33 and the optical element 6 which 
were reflected by the optical element 6. 
[0041] 

The approach in this operation gestalt is effective when the reinforcement of another light source 3 1 is 
not stabilized. For example, if Kl and the output from a sensor 35 are set to K2 for the output from a 
sensor 34 and the relative reinforcement K is defined as K==K2 / Kl, even when the output of Kl is 
changed, for example, since the value of K is stabilized, it can detect the magnitude of the scattered light 
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35 correctly. 
[0042] 

Drawing 6 is the schematic diagram showing correlation with change of the optical property of the 
optical element 6 detected by the Hght from another Ught source 3 1 , and change of the optical property 
of an optical element 6 to the EUV Ught 5 injected from the plasma Ught source 1 1 . In drawing 6 , the 
reflection factor to the EUV light 5 is used as an example of the optical property of an optical element 6. 
[0043] 

Thus, a correlation with change of the optical property of the optical element 6 detected by the light 
from the light source 3 1 different from the reflection factor of the optical element 6 to the EUV light 5 
injected from the plasma light source 1 1 is searched for. For example, a measuring instrument 20 can 
calculate the reflection factor of the optical element 6 to the EUV light 5 by storing in the memory in a 
measuring instrument 20 from the optical property value of the optical element 6 measured by the light 
from another light source 3 1 . 
[0044] 

(The 6th operation gestalt) 

Drawing 7 is the schematic diagram showing the optical equipment concerning the 6th suitable operation 
gestalt of this invention. The thickness sensor 72 is arranged near the optical element 6. The thickness 
sensor 72 is a quartz resonator, and if debris 71 accumulates on a front face, it is designed so that the 
resonance frequency may change. The thickness measurement machine 73 can detect the alimentation of 
debris 71 based on the variation of the resonance frequency of the thickness sensor 72. 
[0045] 

Since the debris 7 generated from the plasma light source 1 1 disperses almost equally in a radial to the 
perimeter of the light sovirce 1 1 , it is almost the same as that of the alimentation of the debris 8 deposited 
on the front face of an optical element 6. [ of the alimentation of the debris 71 deposited on the thickness 
sensor 72 ] For this reason, the thickness of the debris 8 deposited on the optical element 6 is indirectly 
detectable by detecting debris 71 with the thickness measurement vessel 73. 
[0046] 

Drawing 8 is the schematic diagram showing correlation with the alimentation of debris 71 and change 
of the optical property of an optical element 6 which were deposited on the thickness sensor 72. In 
drawing 8 , the reflection factor to the EUV light 5 of an optical element is used as an example of an 
optical property. 
[0047] 

Thus, the thickness measurement machine 73 can ask for the optical property of an optical element 6, or 
its change from the measurement result of the thickness sensor 72 by searching for the alimentation 71 
of the debris of the thickness sensor 72, and the correlation of the reflection factor to the EUV light 5 of 
an optical element 6, for example, storing in the memory in the thickness measurement machine 73. For 
example, the thickness measurement machine 73 can detect the alimentation 71 of the debris of the 
thickness sensor 72, and can ask for the reflection factor to the EUV light 5 of an optical element 6. 
[0048] 

(The 7th operation gestalt) 

Drawing 9 is the schematic diagram showing the optical equipment concerning the 7th suitable operation 
gestalt of this invention. 

On the optical path near the plasma light source 1 1, the filter 91 which is the optical element of a 
transparency mold has been arranged, and it has prevented that debris 7 accumulates on an optical 
element 6. In drawing 9 , the sensor 96 which detects the magnitude of the transmitted light 94 when the 
light 93 injected from another light source 92 penetrates a filter 91, and the sensor 97 which detects the 
scattered light 95 scattered about by the debris 7 deposited on the filter 91 are arranged. A measuring 
instrument 20 can measure the optical property of a filter 91, or its change based on the detection result 
of a sensor 96 and a sensor 97. Although the permeability of the filter 91 to the EUV Ught 5 will fall if 
the alimentation of the debris 7 deposited on the filter 91 increases, the magnitude of the light detected 
by the sensor 97 in connection with it becomes large. 
[0049] 

Therefore, a measuring instrument 20 can compute the permeability of the filter 91 to the EUV light 5 of 
a filter 91 from the output of a sensor 97. moreover, the magnitude of the scattered light 95 from light 
source 92 another in order that a measuring instrument 20 may compute the permeability of a filter 91 ~ 
you may use — the magnitude of the transmitted light 94 — you may use ~ the ratio of the transmitted 
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light 94 and the scattered light 95 — F may be used. For example, when magnitude of Fl and the 
scattered light 95 is set to F2 for the magnitude of the transmitted light 94, Fl may be used, F2 may be 
used and F when defining both ratio as F=F2/F1 may be used. 
[0050] 

Since the optical property of an optical element or its change is measurable according to the suitable 
operation gestalt of this invention with an in stew even if exposure of optical equipment etc. is working 
as explained above, the optical property of an optical element, or the change and the deposited 
alimentation of debris is quickly [ more correctly and ] detectable. For example, in the case of the aligner 
with which optical equipment was designed exchangeable in the optical element, the exchange stage of 
an optical element can be known more correctly and quickly. For ttiis reason, by the ability predicting 
the exchange stage of an optical element, the stop time of equipment can be shortened and the cost of the 
whole equipment can be reduced. In this invention, measurement or the optical element as an object 
which carries out a monitor may be an optical element of a reflective mold like the operation gestalten 1- 
6 with an in stew about an optical property or its change, and you may be the optical element of a 
transparency mold, for example like the operation gestalt 7. Moreover, with the suitable operation gestalt 
of this invention, other experiment systems are prepared, the alimentation of debris and the correlation 
of ** which were deposited on the optical property of the optical element beforehand detected by the 
light from the reflection factor of the optical element to the EUV light injected from the predetermined 
light source in the experiment system and the other light sources, its change, or an optical element are 
searched for, and the experimental result may be stored in the memory in a measuring instrument etc. 
[0051] 

Moreover, with the gestalt of the above-mentioned operation, although the EUV aligner was explained 
as an example of optical equipment, this invention is not restricted to this. For example, the optical 
equipment conceming the suitable operation gestalt of this invention is applicable also to the optical 
equipment which used the light source with wavelength longer than an EUV aligner. In that case, the 
optical element of a transparency mold may be a lens besides a filter etc. 
[0052] 

(Other operation gestalten) 

Next, the manufacture process of a semiconductor device of having used above optical equipment is 
explained. Drawing 12 shows the flow of the overall manufacture process of a semiconductor device. 
The circuit design of a semiconductor device is performed at step 1 (circuit design). At step 2 (mask 
production), a mask is produced based on the designed circuit pattem. On the other hand, at step 3 
(wafer manufacture), a wafer is manufactured using ingredients, such as silicon. Step 4 (wafer process) 
is called a last process, and forms an actual circuit on a wafer with a lithography technique using an 
above-mentioned mask and an above-mentioned wafer. The following step 5 (assembly) is called a back 
process, is a process semiconductor-chip-ized using the wafer produced by step 4, and includes assembly 
processes, such as an assembly process (dicing, bonding) and a packaging process (chip enclosure). At 
step 6 (inspection), the check test of the semiconductor device produced at step 5 of operation, an 
endurance test, etc. are inspected. A semiconductor device is completed through such a process and this 
is shipped (step 7). 
[0053] 

Drawing 13 shows the detailed flow of the above-mentioned wafer process. The front face of a wafer is 
oxidized at step 1 1 (oxidation). At step 12 (CVD), an insulator layer is formed on a wafer front face. At 
step 1 3 (electrode formation), an electrode is formed by vacuum evaporationo on a wafer. Ion is driven 
into a wafer at step 14 (ion implantation). A sensitization agent is applied to a wafer at step 15 (resist 
processing). At step 16 (exposure), a circuit pattem is imprinted to a wafer with above optical 
equipment. The exposed wafer is developed at step 17 (development). At step 18 (etching), parts other 
than the developed resist image are shaved off. The resist which etching could be managed with step 1 9 
(resist exfoliation), and became unnecessary is removed. By carrying out by repeating these steps, a 
circuit pattem is formed on a wafer multiplex. 
[0054] 

[Effect of the Invention] 

According to this invention, the optical property of the optical element arranged on an optical path or its 
change is measurable with an in stew, for example. 
[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the optical equipment conceming the 1st suitable 
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operation gestalt of this invention. 

[Drawing 2] It is the schematic diagram showing the optical equipment conceming the 2nd suitable 
operation gestalt of this invention. 

[Drawing 3] It is the schematic diagram showing the optical equipment conceming the 3rd suitable 
operation gestalt of this invention. 

[Drawing 4] It is the schematic diagram showing the optical equipment conceming the 4th suitable 
operation gestalt of this invention. 

[Drawin g 5] It is the schematic diagram showing the optical equipment conceming the 5th suitable 
operation gestalt of this invention. 

[Drawing 6] It is the schematic diagram showing correlation with change of the optical property of the 
optical element detected by the light from another light source, and change of the optical property of an 
optical element to the EUV light injected from the plasma light source. 

[Drawing 7] It is the schematic diagram showing the optical equipment conceming the 6th suitable 
operation gestalt of this invention. 

[Drawing 8] It is the schematic diagram showing correlation with the alimentation of debris and change 
of the optical property of an optical element which were deposited on the thickness sensor. 
[Drawing 9] It is the schematic diagram showing the optical equipment conceming the 7th suitable 
operation gestalt of this invention. 

[Drawing 10] It is the conceptual diagram of the EUV aligner which is an example of the optical 
equipment conceming the gestalt of suitable operation of this invention. 

[Drawing 1 1 ] It is drawing showing an example of the aligner which exposes the pattem on a wafer, 
[Drawing 12] It is drawing showing the flow of the overall manufacture process of a semiconductor 
device. 

[Drawing 13] It is drawing showing the detailed flow of a wafer process. 
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* NOTICES * 

iTPO and ZNPIT are not responsible £or any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 
[Drawing 1] 




[Drawing 2] 




[Drawing 3] 
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[Drawing 5] 
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[Drawing 6] 



[Drawing 7] 
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[Drawing 8] 



[Drawing 9] 




[Drawing 10] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web cgi_ejje 9/12/2007 



I 

JP,2004-061177,A [DRAWINGS] 



Page 5 of 6 




[Drawing 1 1 ] 




[Drawing 121 
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[Drawing 13] 
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UV*5) ±ICEir*i;fe.3t^*^6tt. y-^XY^JSl l»^JS(«ttL?EUV*5t 

69*iic«iat?(Ei<i)8tt5tiif«iiuttaufe7'7"ytmt). 4o 

[00841 

EllC3ytl-?t3:> 7-7XY3t5^1 l»iittilirtl;fe3t»f*sp^^6-?»(JLbfeV$=«98SSL 
tni&t Z <>ylf- ] OSfffiirtl?. ■t2>-?-l Ott, 3t3f;«^6IC^-5TSttrtl3 
E U V* 5 >: ? fltt (t«ftf K3felCia*3l *»t« li ICE!?- 

Z . llSSg20tt> •t2>-!^l 0 CJ; H-Hr+lfefiJSL* ? <9s+«llia«lcS-:ri)T- *^ 
«^60)*sp!ft,^3?U-t(Z)$^bt)lll£tI. 3t¥«^6<93t^»ttl3;. mio:. 3t^«^ 
6<?)at<9Sl^*tSe'. -O^tl 0ttEUV5t5(4)*K±IUiiiti4tlTt)5!U9-?EUV 



(7) JP Z004 61177 A 2004.2.26 

[ 0 0 3 5 ] 

(55 znnrfi&) 

EI2tt.*5|Hflci)»)i«!8 2©fllt6ff^«IC«^3t^lliitmtffllBEl-?^^. 

E 1 lUiliD U T . T-yXJ^M] ] K Mmm i& t H fz.-^ AM ^ Z ] ^ HL t 

^<2>-!?-2 2i^KI^*lI. EI19«y^8S20IU§t)-pT. lA«3t2l&t'*^ 

*^6#ii^)IRSL3fe9<?)ltllBiSStft«t?CVlCJ;-5T.*^«^6<?)3fe*!HttXtt^ 

Q^it-^mt.t Z M'&iS Z 0 ^Xl . «lSSg20tt, lA»t3t2llC>^tIfiifJL*9<9 

ffl?iffi3«x r t it«ar ? c>: c J; o 7 . 6 <i)*^!fttt>Jtt ^«i)$<t tWfflr I 10 

[ 0 0 8 6 ] 

7^7X7*511 Itt. ^ 0) )iH Ciif 0 -? JiS^»tttlCl5l?|nI b ?= r-? E U V5fe 5 t lg« t Z 
<?)-?> ■t2>1^2 2tt*i?f*^6ICSvS§rtL39>:iil?|D|b^Jt£i)EUV3t5tW«lt-IU 

[ 0 0 3 7 ] 

•t2>-!^2 2-?*tiHrtl3liASt3t©^StI 1. i2>-i^1 0-?^^iair^lI*^« 
^6^^»i<?)lRSL3t(9!i)StI 2'^U. **«^6<9>Rl5t*RtR=I 2/1 1 V:5£«ta 

u«u. 553y. iA«itoiisi i^ft^cs^auTuiJifttac^ Ei<?)«iSJ6r#iS<?) 

H 551 ~? + "f ^ 3 . 
[ 0 0 3 8 ] 

(« 3 

E13C^fl)TttEI1(i)«6X'^«-?^?i2>-!^1 0C§;CH2>1^3 4tKSt^. 
7-7XY5i1 1"i:ttBy9*5i3 1tEtU7, ^<9*3 2t*3?«^6C9?v«U, ^<i)jE 
S«3fe88tC>t847*HWt?. )IH£»20tt. t2>-9-84CJ:oTSf)ll)r4l^I>5 80 
«Jt8 8<5H-5l!li8»C*^U7. 3t¥«^e93t*i»ttXI*^©*^btilll5er?C^2^-? 
f Z . 

[ 0 0 8 9 ] 

0413:, *^Bfl(9»ji«5i4«i)S]tifeP«C«Z3t^llSt>TvttlBS0-?;M. 
0 4 lU ?j II T (3: , El 3 ©fltfiJi'?*?^ 3 12 > -9- 3 4 lU t it T 12 > 1^ 3 6 t set t 3 . -d > 
•y-8 613:. 8!l<?)*5i8 1 tm«l5frtl^3t8 2^^*apt^eiC9S«ttlfeV9=ClKSLU*. 
l5(SL*3 5t6+«lt3. 31I£8§2 0I3:. 12>-!f3 6i::J;^T*^^fll^ft;fefiJSL*3 5<<)^«ai 
JSacS^UT. 3t3f«^ 6 ©3tsp!»tt3i(3:^©3f1bt»l£t Z . fiiJ ^ 13! . * ^ « ^ 6 <<) 
*1 CJtS U ;feT"7" y 8 irJi;!D t ? V . 3fe ^ * ^ 6 9 1 "? ilSL t ? SL* 8 5 U 40 

T, 5t!**^ 6 ©*!¥i»ilt}l^*^b t I . C*LCd;^7. jlliea8 2 0 «. i»a.3t85<5«M 
«SScS^l)T,*iS(s«^6<9*^i»i|tXtt^<4)3E^btil!)£tI^>:»f-?9=3. 

[ 0 0 4 0 ] 

(« 5 

0513:. *%B^!ci)»3S«!B5(i)IIIi6J^«IC«?^#?llt>fvt«lHf0-?iM. 

la 5 ©3t^llt 13; . 0 3 (i)^^!?^*-?*) 7 12 > if 3 4 ^ . 0 4 (?) 5 * ■? ^ ? 12 > t 3 

6^-^^XZ. *III6ff^«(Cay It ? *#Sli(3:. 12 > 8 4 /J 12 > 3 6 <?) i^g * <9 « ai 

SS«tJt«t?CVlCJ;^T.*Sf«^e©*!?!^&5?tt^<93&1bt«l^ri5l!l^8g20 

t!eiC«^C^. )ll ^ IS 2 0 13: . * 515 ^ e C J; V m I >S « * 3 3 ^ 3t ^ « ^ 6 

-JSKSLU^ilSLjta 5 CS-7l)T. « ^ 6 <9 * ^ X U ^ <9 $ ^t t T ? U >i 2^ 50 
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C 0 0 4 1 ] 

tK = K2/K1 Y^^t J Y . ■l?JitWK1©ai:^»f3E»l/*.*l^-ftK<?)€t3:5&t^bt 
[ 0 0 4 2] 

ia6tt« 80(9*313 1»m9*C<J;^T««lUfe*¥«^8©3fei*!lftt©*<t>J> T'tT" 

tftHSE-fiM. 0671*. 6 -ffJ >: U Y E U V* 5 t Z Stt 10 

t ffl II T I) 3 . 
[ 0 0 4 3 ) 

U<9<fe?IC> y-^T-Y*^! itm»*ltirti^EUV3fe5c?^t?*^«^60SSi*>: 
»J£9*3S3 1 i^'i(9*iUJ;^-?«l«]U;fe*^«^69*^«tt0lE^b>:9fil§S«t3KW 
T. ■B'j^t.i*. jiiss 2 0 =E ij i::«»!u < c V c J: 9 . ■PJXiar. 3iiiSM20tt. 

^*sf«^6(5.&«*t>Kd;)2C>:2^-??=3. 
[ 0 0 4 4 ] 

(15 6 nmMi&) 

©)E<gCHI?i2>1^7 2iffEir*l2. Iilft!>-t^7 2l*, ffil^t*. 7XS>li»^-?i?>V. 

111^887 81*. lil»^2>i^7 2<?)^t^R«Sfi»<?)3E^blc«-:f^)T. y-ryTi^itait 

[ 0 0 4 5 ] 

7*77^7*311 1»>i?EStlT*7''J7l*. *Si1 1<DaHC*5tUTai««:Cltl?«*IC 

^RBJtzfed/) - ffi;?i2>-;^7 2tcttstZT'7';7 i <9}iaif**^«^6ti)tiicJtfis 

t^T'T'USOJJifllVlJlSlDlDTJ)?. U(9;fe«;). fflli?/llS8S7 3IU<^V7'7''J7 1t 

7 9=?. 80 

[ 0 0 4 6 ] 

081*. mm Hyitl 2lCitaUfe7'7''J7 1 QH^mY^^*^ S Q^^n'tQ^ii.Y 

r ? s«*t ffl I) T II ? . 

[ 0 0 4 7 ] 

C©J;?C. ffiJ?12>-?-7 Z corr V (DUt^mi 1 >:*#«^6<9EUV*5lC>jft?S 

«*<?)fflRliB«t5i?4^7. ilJ»)iiiS» 7 3 t y ic^mu T3y < u V c J; 

. ffil?3ll^887 3l*{iSt!>-!^7 2«i)l+D«S»»<4*^«^69*i¥!^e5lt*^<i)$^bt 
5Kd;)?CVJ^7?=Z. ffJ^IS:. ffi)f)lll£8§7 3t*. K)?t2>1^7 20T'7-iJ(?)Jtai7 1 
ti^lMU. *3f 6 <9 E U V* 5 t ? /&«*t 5)?(y) 3 C >; ?= ? . 40 
[ 0 0 4 8 ] 

0?l*.*5gefl©»Ji55S57<2)S]56}f^1SlU«Z*!|?llltFvtftl»07a^?. 
7-77:7*351 1 c5jff<0*»±ICI*«ifiS<?)*ap5||^7y,^7^;i,99 l^rffiittl. 

*^«^6±IUT'7-U7»fJiat?o)t?I±UTllI. 09C?irl)Tt*. Byci)*^?2t^ 
&t)f7 4 )l ^ 1 1 tjlMU;fe^?(93ia*94«!):t;?=tt*5lllltZt2> 
•?-?6V. 7-f^l.^?1CtiSU ^.T-T* 'J 7 C cfc BRSLU jtSJSL* ? 5t«Jait?i2>-5^ 
?7i»EEtr*l7.)Tll^8S20l*. ■t2>■!^9 6S&f^2>■!^?79«^ala«IUS^llT. 7 
1 (^)*3f%ft5^l*^<5^^bt)ID^t?^>;^^7$=Z. 7^;i.^9 1 CJtaUfer' 
7';7(9JtSi;!]fJia]r?^. EUVt5C?3r^7'(;i/^7l<9ai^t3:1&Tr?»f. 50 



(9) JP 2004 61177 A 2004.2.26 

[ 0 0 4 9 ] 

aiSaS20l*. •d>1?-77«i)ai:tl»>^7Wl.i'9 1<9EUV*5C*itt-37<;i/ 

iftC. 8y<9*3S 9 2 » <?)«5SL* 9 5 <9X ?= r t ffl I) T e cfc I) U > ^ 3g * 9 4 o) X r t 
ffll)TtJ;UU. a)a3fe94VSXSL*9 5>;©ftFtfflllTtJ;l).W^fy, iSia*94 
©X?=ttFl. »{aL*95<2)X9=rtF2^U*.»ft. Fltffll)Ttd;llU. F2t 
fflllTtJ;l)U. iaD*©Jtt«ltWF = F2/Fl ^5£«U*.>:?=©FtfflUTt<fet). 
[ 0 0 5 0 ] 

;^±BtiBB u J; ? c . * 16 B^i Q » )i « s Jig r# ® ic cfc tL . ^t^pjn c4)B*¥<?)»rF + 7 1 10 

- ■l5'J^t.l3rmir#1g1~6©J;?CStilo)*sp^^-?$).,-2rtd:l)U> fliJ^ 

[ 0 0 5 1 3 

±le<()*li6C!)r#«-?l3; . * ^ I? S 0 - ^5"] >: U "? E U V B*^ 1 IC t I) T aii BH U 
VB*Ri J: € M[«0« U*3$t ffl l)*.**llic t JifflBr^?^) 2 . ^0*lft. 
[ 0 0 5 2 ] 

»!C±le0*^llit?JffiU*.¥»ftT'yW X^RJtT-DCZtfiiWt?. B1 2tt¥« 80 
«:7'A'fX0^ft«)5!S)JL7-ni2X07D-t>Tvt. 7Ty7-1 (ia»iil+) -?tt*«<* 

-:f i)T Y X 7 trpRt I . -•35. XTvT-a (':7XA»a) -?tt5/ y =i>«0ttifttfflu 

't7xAtffli)T, *j y 7y 7 ^ - t^mr^ J:. -3 -7 0 JLA ±cnmo)m^^Wf^t J . ^qt. 

Tv7'b (.mh-SLl) til&X^YifttXtl. X T y 7*4 C J; o T^FS r tlfe -t^X A t ffl t) T 
V T'^bt 3 I«7 J> . 7yC>7''Jia(r'fy>9'. S > T ^ > 7 ) , Av 
i^-J/'^riffl (fy7-f3A) «0llliI-?lStSt'. 7Ty7'6 -?ttZTy7- 
5 S r +lfe¥««:T' A ^ 7 0!llff fitSx X h > B t 7 h # 0 fil S t « ^ . 
U felffitMT^^ftT-A -f 7*lf^S)t U , U^^tHi^^ (7xy7'7) t 3 . 40 
[ 0 0 5 8 ] 

Ell 3l*±lE':7XA7'nt2X0^ffli57n-tmt. 7Ty7-1 1 (iS^t) -?l*'t'XA0 
mtft^brttl. 7.T y7- ] 2 (CVD) -?ttt7XAliECiie«ffitfi)E'ltI. Xry 
7- 1 3 («tt?f^S!f ) 7tt'5XA±IC«ffit3R«ICJ:o7r#E)ft?. XTy7-l4 (. ^ t > 
OiiJ^)-?tt'5XAIC^:^>t*J-^ia.t-. 7Ty7-1 5 (l/->'7h5l5a)-?ttt7XAC^ 
*9JtM?fitZ. 7Ty7-1 6 (K*)-?tt±iB03t!?:|lllCJ:o-ZllKA^'->t'5X 
AIC«£?t2. XTy7-1 7 (a«)?l*B*U;fe'7XAta«t?. 7Ty7'1 8 (X 
yf>7)7ttH«U*.U'>'Xh«>H%0ff«>t9J';JRI. XTy7'1 9 (U'/XKSfJK 
) 7^l3:Xyf>7#$S^7^5>!^^o^L/=/7^-tI{'m<. Cft^0Xxy7-ta';JB 
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C 0 0 B 4 ] 

[Ell ] *f|B^i(i)«)i«SSl Ci)Si65Jf^«luH3t^l^iit>Tvt«llllS073^I. 
[EI4]*5gBgc9»)i«S84c9ll]66»«C«23t#lllt5lt)BllS0-?3^Z. 

« 

[07]*fgefl9»)iftSS6©SB6}f^«IU«?iti¥lllt/Tvt-«lllSE|-?^2. 

[01 11 '!7XA±ci)A5'->tB*t7S3tllS<9-'piJtmt-@-?*)I= 20 
[01 2] ¥«^*7'A'fX0)±«;«15Sat7-0t2X<97D-t/TvrE-?*)2. 
[01 33 '^XAT'D t! X ©^fflS 7 □ - tmt 3 . 
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